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(57) Abstract: A mechanism for removing a plate from a cassette of vertically stacked series of plates, for example microtitre palest 
z-*s is provided. The stack is confined within vertical members and the mechanism comprising means to grip the lower surface of the 

plate to be removed; means to lower the plate to be removed whilst it is gripped; means to support the remaining stack of plates; and 
O means to translate the plate to be removed away from the remaining stack of plates; and means to translate the plate to be removed 

away from the remaining stack of plates. A method of removing the bottom plate of a stack of plates is provided, as is a method of 
^ analyzing compounds using the mechanism or method. 
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PLATE HANDLING MECHANISM 

This invention relates to a mechanism for providing a plate from a stack or cassette thereof. 

The plates may particularly, hut not exclusively, be of the type, which consist of planar 
object, which have a series of indents therein Herein the term plate is held to include 
plates, trays and other planar objects, which can be separately manipulated. These objects 
may or may not have a series of indents therein. They may, for example, have traces of 
substance smeared on the surface thereof. They may contain indents, which are used to 
hold other containers such as small test tubes. The indents or test tubes may be used to 
contain compounds. 

Such plates may be provided in a stack, which consists of a number of vertically arranged 
plates. Such stacks may be confined by means of vertical members to ensure that the stack 
is stable. Such a stack may be termed a cassette or cartridge. It is also known to provide 
an associated movement mechanism to enable one or more of the plates to be removed 
from and returned to a stack. Such stacks and their associated movement mechanism are 
widely employed in high throughput screening equipment utilized in the drug discovery 
process. It will be obvious to one skilled in the art to which the invention relates that the 
cassettes may be utilized for other purposes. 

In the case of high throughput screening the plates may be known as microtitre plates. 
Such plates are available in 96, 384 and 1536 well versions. Stacks conspires a variable 
number of plates but generally do not exceed 50 in number. 
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There are a number of cassette stacks and cassette stack mechanisms available. The 
intention of such devices is to provide for the storage of cassettes when they are not being 
utilized, for example, in high throughput testing, when then are waiting for the compounds 
contained therein to be tested, or when the compounds have been tested. However these are 

5 passive systems in that that merely provide means for confining a stack of cassettes and 
allowing the removal of a particular cassette. The cassette is not actively ejected from the 
stack. In known mechanisms a separate return stack is provided for the used or returned 
cassettes. That is the cassettes are provided initially in a first stack and finish, at least 
intermenly, in a second stack. A further operation is required to return the cassettes to their 

10 original stack. This is, of course time, consuming and provides additional opportunities for 
errors or breakdowns to occur. 

The form of the stack and the mechanism vary by manufacturer type, in details such as the 
number of cassettes provide and the exact form of support for the stack, but are all based 

is on the requirement of a separate out and return stacks. In some known forms the stacks are 
provided as cartridges, that is a stack can be handled as a unit. For example a cartridge may 
allow a used stack to be removed and replaced by an unused one. In this system as in all 
current systems an empty stack or cartridge must be provided to allow used cassettes or 
cassettes which are not required to be positioned at least as an interim measure. This, of 

20 course, requires additional space. 

Known forms of stack and stack mechanism passively download a cassette under gravity, 
that is a cassette in removed from the bottom of a stack, usually by means of a slot 
provided in vertical members which confine the cassettes. The cassettes are returned to the 
top of a separate stack, that is the are merely dropped onto another stack. It will be 
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appreciated that in cases as mentioned above an interim stack is used a cassette maybe 
dropped onto a stack containing none or few cassettes. In this case there is opportunity for 
the dropped cassette to misalign as it falls. 

5 As mentioned above there are several potential problems with known mechanisms these 
can be sumarised as follows. There is an additional space requirement due to the need for 2 
stacks. Down stack errors occur causing system failure, caused by the adhesion of two 
plates in a stack and imprecise location of plates being lowered from the stacker. Up stack 
errors due to the mechanical force required to lift the weight in the return stack. Stacks are 
io merely plugged into the stacker mechanism, allowing the entire cartridge to be forced out 
under load. Upon completion of a cassette content, the order of plates is reversed in the 
output requiring a restack back to the original order. 

In a number of known systems, particularly, but not solely high throughput compound 
15 testing systems a robot or robot arm is used to remove or dispense a plate from a stack, 
optionally, move the plate to a test location and return the plate to either an interim or a 
final destination 



A known such robotic system is the CRS F3 robot. 

Robotic arm systems generally interface with a carousel were each plate is held separately 
on a shelf to remove these reliability problems, but they require time to load, often by 
hand, and use a large footprint. Known plate holding cassettes include one produced by 
Carl Creative Systems (Packard Bio-instruments). 
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According to the invention there is provided a mechanism for removing a plate from a 
cassette of vertically stacked series of plates, the stack being confined within vertical 
members the mechanism comprising means to grip the lower surface of the plate to be 
removed; means to lower the plate to be removed whilst it is gripped; means to support the 
remaining stack of plates; and means to translate the plate to be removed away from the 
remaining stack of plates. 

Advantageously the stack of plates is of the microtitre type. 

Preferably the means to grip the lower surface of the plate comprises a vacuum. 

Preferably the means to translate the plate comprises a pneumatic ram. 

Preferably the means to support the remaining plates comprises a catch. 

Preferably the plate to be removed is translated to a location where the plate is processed. 

Alternatively the plate is translated to a location where it is further moved by for example 
by means of a robot 

Preferably the removed plate is returned to the top of the remaining stack. 

The present invention may also be said to consist in a high throughput compound tester 
wherein plates having a plurality of compounds to be tested are provided in a stack, the 
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stack being confined within vertical members, the tester including a mechanism 
comprising means to grip the lower surface of the plate to be removed; means to lower the 
plate to be removed whilst it is gripped; means to support the remaining stack of plates; 
and means to translate the plate to be removed away from the remaining stack of plates. 

Advantageously the stack of plates is of the microtitre type. 

Preferably the means to grip the lower surface of the plate comprises a vacuum. 

Preferably the means to translate the plate comprises a pneumatic ram. 

Preferably the means to support the remaining plates comprises a catch. 

Preferably the plate to be removed is translated to a location where the compounds on the 
plate are tested. 

Alternatively the plate is translated to a location where it is further moved by for example 
by means of a robot. 

Preferably the removed plate is returned to the top of the remaining stack. 

The present invention may also be said to consist in a high throughput compound tester 
wherein plates having a plurality of compounds to be tested are provided in a stack, the 
stack being confined within vertical members, the tester including a mechanism 
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comprising means to grip the lower surface of the plate to be removed; means to lower the 
plate to be removed whilst it is gripped; means to support the remaining stack of plates; 
means to translate the plate to be removed away from the remaining stack of plates and 
means to return the plate to the top of the remaining stack of plates. 

5 

The present invention may also be said to comprise a method of removing a microtitre 
plate from a cassette of vertically stacked series of such microtitre plates, the method 
comprising the steps of: gripping the lower surface of the microtitre plate to be removed; 
10 lowering the plate to be removed whilst it is gripped; supporting the remaining stack of 
microtitre plates; and translating the plate to be removed away from the remaining stack of 
microtitre plates. 

Preferably the method of removing a microtitre plate further comprising the step of 
is translating the removed microtitrre plate to a location where the plate is processed 

To allow a better understanding, a mechanism, which embodies the present invention, will 
20 now be described by way of non-limitative example with reference to the accompanying 
drawings in which: 

Figure 1 shows a side elevation of one preferred form of the present invention; 
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Figure 2 shows a front fragmentary elevation of another preferred form of the present 
invention; 

Figure 3 shows a fragmentary back elevation of the form of the invention as shown in 
figure 2; and 

Figure 4 shows a fragmentary side elevation of the form of the invention as shown in 
figures 2 and 3. 

In the preferred form of the invention 1 as shown in figure 1 a stack 2 is provided of plates. 
The plates, for example 3, 4 and 5 may in particular but not exclusively, be of the type, 
which consist of planar objects, which have a series of indents therein. Herein the term 
plate is held to include plates, trays and other planar objects, which can be separately 
manipulated. These objects may or may not have a series of indents therein. They may, for 
example, have traces of substance smeared on the surface thereof. They may contain 
indents, which are used to hold other containers such as small test tubes. The indents or test 
tubes may be used to contain compounds or other substances, which are to tested or 
otherwise, processed 

Such plates are provided in a stack 2, which consists of a number of vertically arranged 
plates 3 and 4 plus, the unlabelled, but illustrated intermediate plates. Such stacks 2 may 
be confined by means of vertical members (not illustrated in figure 1 for the purposes of 
clarity) to ensure that the stack 2 is stable. Such a stack may be termed a cassette or 
cartridge. Such stacks 2 and their associated movement mechanism are widely employed in 
high throughput screening equipment utilized in the drug discovery process. It will be 
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obvious to one skilled in the art to which the invention relates that the cassettes may be 
utilized for other purposes. 

The first preferred form of the invention provides means 6 to support the lower surface of 
the stack 2. Such means 6 may consist of a catch or a hinged member which supports the 
one two or more lower edges of the lowest plate 3 in the stack 2. The purpose of the 
means 6 is to support the lower most plate 3 and hence the stack to ensure that it does not 
translate vertically. It must however allow the lower most plate 3 to be removed when it is 
desired to do so. 

Means 7 are always provided to grip or hold the lower most plate 3 and to translate it 
vertically downwards. The means 7 consists of means to grip the lower most surface of the 
lower most plate 3, in this case consisting of a planar member 8 having a vacuum therein. 
The member 8 is placed in contact with the lower surface of the lower most plate 3 and the 
vacuum draws the surface to the member thus gripping the lower most plate 3. The 
member 8 is translated by means of a pneumatic ram 9. The ram 9 provides vertical 
movement of the member both to allow it to rise into contact with the lower most surface 
of the lower most plate 3 and to lower the plate 3 (once the means 6 to support the lower 
surface of the stack is released). 

Means 10 to translate the lower most plate 3 are also provided. In a preferred form of the 
invention such means comprises a pneumatic ram which simply pushes or translates the 
plate to be removed or lower most plate 3 away from the stack of plates 2. The plate to be 
removed or lower most plate slides along supporting means 1 1 to a distal end 12 thereof. 
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At the distal end 12 the compounds which are preferably present on the plate 3 maybe 
subjected to testing. However the plate 3 is preferably further dealt with at the distal end 
12, for example a robot maybe utilised to further move the plate 3 to a different location at 
which the compounds present on the plate are tested or otherwise dealt with. In the most 
preferred form of the invention once the plate 3 has been dealt with it is returned to the top 
4 of the stack 2. The need for a second interim stack is thus eliminated. 

Figures 2 to 4 show another preferred form of the present invention in which means 13 are 
provided to contain the stack 2 and thus improve stability. Such means 13 may comprise 
vertical members, which align the stack 2 but allow individual plates to move vertically 
downwards as required. 

In, at least, a preferred form of the present invention: 

1) A single cassette or stack of plates 2 are used with a down stack for access, 
followed by the return of the plate 3 to the top 4 of the stack 2 by Ihe robot. 

2) Because the mechanism cycles plates within a stack 2 the plate order is maintained. 

3) The incorporation of an air ram 8 to create a vacuum to grip the plate 3 and pull it 
out of the base of a stack 2 provides more control of the removal of a plate as 
opposed to allowing it to occur under the force of gravity. 

4) The plate 3 is presented to the robot, which is preferably present, in a constant 
position 12 

5) Plates are clamped to the mechanism by means 6 thus improving stability. 
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CLAIMS 

1 A mechanism (1) for removing a microtitre plate (3) from a cassette of vertically 
stacked series (2) of such microtitre plates, the stack being confined within vertical 
members, the mechanism comprising: means (7) to grip the lower surface of the microtitre 
plate (3) to be removed; means to lower (9) the plate to be removed whilst it is gripped; 
means to support the remaining stack of microtitre plates; and means to translate the plate 
to be removed away from the remaining stack of microtitre plates. 

2. A mechanism (1) for removing a microtitre plate (3) from a cassette of vertically stacked 
series (2) of such microtitre plates as claimed in claim 1 wherein the means (7) to grip the 
lower surface of the plate comprises a vacuum. 

3. A mechanism (1) for removing a microtitre plate (3) from a cassette of vertically stacked 
series (2) of such microtitre plates as claimed in claim 1 or 2 wherein the means to 
translate the plate comprises a pneumatic ram (9). 

4. A mechanism (1) for removing a microtitre plate (3) from a cassette of vertically 
stacked series (2) of such microtitre plates as claimed in any one of claims 1 to 3 wherein 
the means to support the remaining plates comprises a catch. 

5. A mechanism (1) for removing a microtitre plate (3) from a cassette of vertically stacked 
series (2) of such microtitre plates as claimed in any one of claims 1 to 4 wherein the 
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removed microtitrre plate (3) to be removed is translated (10) to a location where the plate 
is processed. 

6. A mechanism (1) for removing a microtitre plate (3) from a cassette of vertically 
stacked series (2) of such microtitre plates as claimed in any one of claims 1 to 4 wherein 
the microtitre plate (3) is translated to a location where it is further processed by means of 
a robot. 

7. A mechanism (1) for removing a microtitre plate (3) from a cassette of vertically stacked 
series (2) of such microtitre plates as claimed in any one of claims 1 to 6 wherein the 
removed plate is returned to the top of the remaining stacked series. 

8. A high throughput compound tester wherein micrometer plates having a plurality of 
compounds to be tested Hxereon are provided as a series in a stack (2), the stack (2) being 
confined within vertical members, the tester including a mechanism comprising means (7) 
to grip the lower surface of the plate (3) to be removed; means to lower the plate to be 
removed whilst it is gripped; means to support the remaining stack of plates; means to 
translate the plate (3) to be removed away from the remaining stack of plates (2); means to 
test the compound(s) on said plate (3) and means to return the plate to the top of the 
remaining stack of plates. 

9. A high throughput compound tester as claimed in claim 8 wherein the means (7) to grip 
the lower surface of the plate comprises a vacuum. 
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1 0. A high throughput compound tester as claimed in claim 8 or 9 wherein the means to 
translate the plate comprises a pneumatic ram (9). 

1 1 . A high throughput compound tester as claimed in any one of claims 8 to 10 wherein the 
means to support the remaining plates comprises a catch. 

12. A high throughput compound tester as claimed in any one of claims 8 to 1 1 wherein the 
removed microtitre plate (3) to be removed is translated (10) to a location where the 
compound(s) on the plate are processed. 

13. A method of removing a microtitre plate (3) from a cassette of vertically stacked series 
(2) of such microtitre plates, the method comprising the steps of: gripping the lower 
surface of the microtitre plate (3) to be removed; lowering (9) the plate to be removed 
whilst it is gripped; supporting the remaining stack of microtitre plates; and translating the 
plate to be removed away from the remaining stack of microtitre plates. 

14. A method of removing a microtitre plate (3) from a cassette of vertically stacked series 
(2) of such microtitre plates as claimed in claim 13 wherein the gripping of the lower 
surface of the plate is by means of a vacuum. 



15. A method of removing a microtitre plate (3) from a cassette of vertically stacked series 
(2) of such microtitre plates as claimed in claim 13 or 14 further comprising the step of 
translating the removed microtitrre plate (3) to a location where the plate is processed. 
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